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INSTRUCTION BOOK 
FOR 
Y¥C-355 FREQUENCY COUNTER 


Yaesu Model YC-355, frequency counter is of compact 
design, light weight and completély self-contained 
instrument, using advanced I.C. techniques to enable 
counting of a wide frequency range 5 Hz to 35 Mhz. 


Dual range system providés 8 digit measurement with 
Mhz or Khz indications. Double-sided epoxy circuit 
board helps to ensure stable and accurate service 
for many years. 


FREQUENCY COUNTER . YC-355 


Specifications 


Frequency range. 
Accuracy 

Number of digits 
Gate time 
Indicating time 
Display units 


Input voltage 


Paput impedance 
Input capacitance 
foc crystal 
“Stability 


Operating temp. 


Power requirements 


Dimensions 
Weight 


Tube & semi-conductors 


fe Se 
time base stability + 1 count 
digits 


Mmerlr—sec. and 1 sec: 


Or wm l[+ wo 


wi Gec. or il sec. 
Khz and Mhz 


20mv== 20¥ p-p continuous 
SOD. Ot, 10'S eG. 


1M ohm/50 ohm 
less than 20 pf 
1.000 Mhz 4 


+ 0.0005% at 25°C 
+ 0.0025% 0°C - 40°C 


(Lew a0eC. anproey osu .r =~ ANF) 
Bee 


MEO O 7 Loe 2 007 2 20/2349 
50/60 hz 18vA. 


220W x 80H x 270D mm 
Be OKO. = oes) 


pekes (oy fae 
- Silicon transistor 6 
1 eed Le ui 
Diode 9 
Display tube 5 


* Specifications subject to change without notice. 
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Parts List 


Parts PunCtLor Type Oty. 


Tube at spray cube B-55705 s 
Diode regulator Ls993 3 
input LSi555 2 
Biarectifcier 1S1944 4 
LT rectifier VO6B 2 
RET input amp.. 2SK19GR 1 
Transistor regulator PeGas2% 1 
% ie Me, ey 1 
input amp. : 2SC784R 2 
over-range neon 
driver 2SC869C i! 
ECGULaAGOr, meee 03170 i! Z 
"ig See SN7400N 2 
SN7404N 1 
SN7441N 5 
SN7473N iE 
SN7475N é 
SN7490N 11 
Neon over-range indicator 1 
Accessories 


* Signal test lead 1 meter long with BNC connector and clips 
SeilLaneeee Tor. A. Ce (1) 


YC-355 Front Panel controls 


OVER 
This is an over range indicator which will flash on when 


the input frequency is above 100 Khz when the range switch 
is in the KHZ position. 


POWER 


Power on/off switch. 


RANGE 

The frequency range switch should normally be at KHZ for 
frequencies below 99.999 Khz and at MHZ for frequencies 
above 100 Khz. In the KHZ position the digits to the 
left of the decimal point are Khz and to the right Hz. 


In the MHZ position the digits to the left of the 
decimal point are Mhz and to the right Khaz. 


LOW/HI 
This switch selects the input impedance of the counter. 


LOW 50 ohm 
HI 1M ohm 


INPUT 


BNC connector accepts the plug on the test lead. 
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Operation of YC-355 


The frequency counter is designed to operate at tempera- 
tures between 30°F - 90°F (0° -—- 40°C). It is not wise 

to operate at temperatures outside this range if accurate 
readings are required. 


Po not Use the counter in bright sunlight, even if the 
ambient temperature is within this range. 


The YC-355 may be operated from 100/110/117/200/220/234 
volts AC when appropriately wired but is normally supp- 
tieq for Ti7* volts AC. Therefore, before connecting AC 
cord to the power outlet, be sure that the voltage marked 
on the rear of the counter agrees with the local AC 
supply voltage. 


CAUTION 
PERMANENT DAMAGE WILL RESULT IF IMPROPER 


AC) SUPPLY» VOLTAGE, IS APPLIED.TO.THE COUNTER. 
Ms 


Frequency measurement 


Before plugging into power Source make sure that the power 
switch is off. 


When the power is turned on, the numeric display should 
show 5 zeros. 


Connect the meaSuring cable to the input connector and 
attach clip leads to the-measuring point; black is ground. 
Select the appropriate input impedance and frequency range. 


The maximum input voltage is 20v p-p for continuous 
operation and-60v p-p for 10 seconds max. The DC input 
rating is 500v. 


If the signal to be measured has an amplitude greater 
than 20v p-p, use an attenuator for continuous operation, 
If the DC component exceeds 500v use a high voltage capa- 
citor of 0.0luF in series with input. 


Reading frequency 


Although the YC-355 has 5 numerical indicators it is 
possible to read to 8 digit accuracy. 


If the counter is on the MHZ range and the indicators 
show 12.346 Mhz. then the actual frequency is between 
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72.345-and 12:346.. If the range switch is set to KHZ 
“then the next 3 digits can be read off, e.g. it may 

now show 45.678 Khz. Then the actual frequency is 
12.345678 Mhz, however the last digit will be one count 
M~~error, 1.e. the last digit is. either 7 or 8. 


Input impedance 


The input impedance can be changed by a switch on front 
panel to minimise the effect of the counter on the cir- 
cuit ‘measured. HI position may be used to minimise the 
loading on the circuit and LOW position may be used to 

minimise stray pick up. 


Over range lamp 


The over range lamp will flash on and off if the input 
frequency is greater than 100 Khz when operating in the 
KHZ position. No damage will be done if the counter is 
operated continuously under over range conditions, the 
lamp merely indicates that the true frequency is not 
being fully displayed but may lack the,first 3 digits. 


Measuring distorted waveforms 


If the signal to be measured has some harmonic content, 
then depending on the input level the counter may- show 
the fundamental or the harmonic frequency. 


Se Lor 


When measuring frequency with a frequency counter there 
are always errors inherent in the system which cannot be 
avoided. 


There are two possible sources of error: 


(1) Standard marker generator error. 
(2) Counting error associated with the input gate. 


The first error results when the frequency of the marker . 
generator crystal changes due to temperature or aging. 
The counter operates by counting the number of pulses of 
the input signal which passes through the gate for a set 
period of time. In this counter gating time is 1 Milli 
sec and 1 sec, which is controlled by the 1 Mhz crystal. 
If the crystal frequency increases by 1%, the gate time 
is reduced by .1% which causes a -1% error in indicated 
frequency. 


In the YC-355 the crystal accuracy is +0.0025% which 
represents an error of +750 Hz at 30 Mhz. (But, on 
normal temp., about 1/5 of this error (+150 Hz). 
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The second error is always present and is called as one 
count error. This error results when the gate opens 
just before a pulse or just after a pulse and causes an 
Pec lOraG nn Td. 5 ; 


(A): | 
eo =| gate pulse 


123456789101 121314155 
{ 
| 


1 el inal inlal LIL tpput pulse 
: 


(ie 34.5 6-7 8 9 J04F 1243-14 | 


gate pulse 


Mite 2 


Because the counter counts the number of pulses that 
pass through the gate then if the gate opens as in the 
top’ drawing (A) the counter will*® count 15 pulses. Sit 
it opens as xn the bottom drawing (B) it will count 
14 pulses, although the frequency is the same. 


The last digit only has this error, hence on the YC-355 _ 
the error is +1 hz on the KHZ range and +1 Khz on the 
MHZ range. 


This error must be. considered when measured frequencies 
only occupy the first two digits on either range. 
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Vi - V : numeric indicator tubes 


IC), “5 IC, 9 se SB anid ag SR A wy Vi a Ver binary coded number 


change to decimal number 


ICy-~ ICj3 | somemory 

IC, - IC, | how saeeeesye carcunhe 

1/2 ICy 5 Q, over yande neon driver 
oars Q, input amplifier 

73 iC, schmitt trigger 

1/4 Ic. Pe aekey sys rc 

2/3 IC), L/ 2 Ic, control pulse Yyenerator 
je ae 1c, : gate pulse (Ot ata 2 

Ui2 ICy 9 Pie Crysta. oscillator 
IC) - ICs. pene lel: divider chain +10° 
1/4.TC., NAND gate 

Ee IC, Pees, LOD 

Do, Di9 fa fs rectifiers 

Der De euierecti tiers 


Q. - Qogr D. : UF regulator 


The binary coded decimal output from IC4 - ICcg is fed to 
ICg - IC13 which are buffers and also perform-the memory 
function. The memory is required to prevent the numeric 
indicators from following each count when the gate opens. 
The result is that the frequency measured in one count is 
held in the indicators while the next count is being made, 
then they change when the count is completed. 


The outputs from EC9 - IC}3 (still binary coded decimal) 
is fed to ICj4 - IC1ig which convert the B.C.D. into deci- 
mal numbers and select the necessary cathode in the indi- 
cator tubes to show a particular number. 


If the number of pulses passing through the gate is 

greater than 10° then this exceeds the counting capacity 

of the count circuit. The overflow from ICg is fed to 

LJ2 eioeancd O04 Which form the over range*indicator cir- 
Sait, his Circuit turns the neon on for approx. 200 MIlTi= 
sec and is reset before the next count. 


The standard time oscillator (clock) is composed of the 

1 Mhz crystal oscillator 1/2 IC19 and IC29q - IC9._ divider 
chain. | The divider chain is the same as the counting 
chain except that only the divide by 10 facility is used. 
mirsechain uses 6° IC's with a total division of 106. 
Outputs are taken of at 1 Milli sec (1 Khz), 10 Milli sec 
Boule na), LOS Milia- sec {(10°hz) and 1 sec (1 hz).. 


Precpulse generator as composed (of S/AriC2,) 1/2 IC3 and 
2/3 IC1, 1/2 IC2 generates pulses to reset the counting 
IC's, to control the memory and to open the input gate. 
Refer to the diagram to aid explanation. 


The range switch selects the drive frequency from the 
standard time generator which is fed to the clock input 

Gf tas sine output from pin 12 is either pulses of 1 Milli 
sec width or 1 sec width which open the gate in IC2. How- 
ever in the MHZ position the gate is opened 500 times 
every second, thus the display would change 500 times/ 
second. This would make it difficult to read the last 

few digits especially. 


This problem is overcome by feeding the 10 hz clock signal 
EBaMOUCHMohe invertor LC) anc into the J anput of IC3. 

This limits the count rate to one every 100 Milli séc while 
still maintaining a count time of 1 Milli sec on the MHZ 
range. 


The pulse from pin 13 of IC3 is fed to IC2 and IC, which 
produce pulses for the following purposes. 


Approximately 4 Micro-sec after a count is completed a 
pulse 1 Micro~sec wide appears at pin 8 of ICj, this 
pulse is fed to the memory IC's (IC9 - 13). The pulse 
opens the memory for 1 Micro-sec during which time, the 
value of the count is stored and fed to the indicators. 
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Transistor Voltages 


measured with V.T.V.M. 
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Base/ 
Gate 


Emit/ 
Source 
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“for any given unit values should be within +208. 
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2. ALL CAPACITORS (N UF 
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SCHEMATIC DIAGRAM 
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$! POWER SWITCH 


$2 FREO. RANGE SWITCH 
$3 INPUT IMP. SWITCH 
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